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Abstract In this study, we conducted an assessment of the risks posed by the noxious chemicals often handled at
the analysis centers of organizations involved in Work Environment Measurement (WEM) using the Chemical Hazard
Risk Management (CHARM) system. For this purpose, six organizations involved in WEM located in Seoul and
Gyeonggi, which conducted the risk assessment, were selected and, as a result, 29 materials were selected as chemical
substances presenting a risk of exposure. In terms of their physical properties, there were 16 liquid and 10 solid
materials, and for the special management materials (CMR), the findings were as follows: 'Carcinogenic' 1A - 11 and
IB - 1 (2 - 8); 'Mutagenic' 1A - 4 and 1B - 3 (2 - 8); and 'Repro-toxic' 1A - 0 and 1B - 1 (2 - 6). In the risk
estimation, 30.4%, 66.1% and 3.6% of the materials presented 'low', 'average' and 'high' risks, respectively. In addition,
two of these six institutions had materials presenting a 'high' risk. This study is significant in that the risk assessment
was conducted using CHARM, a chemical substance assessment tool. It is expected that the results will be utilized
as the basic data for safety assessment, the establishment of a plan for emergency measures and drawing up a safety
management manual, and the institutional and legal management of accidents and risks in the analysis centers of
organizations involved in WEM and the management of chemicals by drawing attention to the risks involved.
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Fig. 1. Risk Assessment System

2. 3 CHAN 2 HiEd of work activity)= $184 7ol ok Ha7t w5, 3

7 A7, Bk ek 4 AnE st 44,

21 A3 & & 7|2H 29A19] Fal$le 29l wHel(Hazard identification)> &
201611 8EHE] 9€ 71X A 4 AFYAE 55 BEste] fEAPedEs 3

A ) &8
BAER7NE 15702 T AQBHSA A4E THe= ofshi= Ax}, 3vAle] A AlckRisk estimation)
A8 HJ7HE AAS 713 63LS AgEtat fraA @ aslo] Al Ay o ojojd < 9l 7hHeA
(E)7 FUREE)S $E¢ A4, 248 Tk

oS AME 7y} diH AHE) T FUA(EE) S 238 dAL 4949 A9
CHARM(Chemical Hazard Risk Management)S ©] d (Risk evaluation)> -3l 913 2.2 91944 74t

F

o
o
ol

83 Bt E IR w2v)% o] A= Aol mek Sews) A4S gskd Al 8A g

AAzte] vl gol} sfste e ob AFgat viaby . F AR AL S 94 gadd Y R A

NS zdale] SHS BEs, Sadd te 3 gJ(Risk control action & implementation)d}>] ¥4

he wF7)Eold IR, fa - AR Goll wep T =EE AUS 68 hed fgew gash] Sl

ARl e A sfete el nad JAg oo MHAS FHsA AYshs dAm ofeldln

2 gtk ol edl mE(EE, E)IE okl dE  [12]013]

Ae) e TR AR I 43 wH A o

s 715 Agsh, 99497 A 19 AIAHES 2.3 Y A

o] AWIEHHeET|FHTWA)S A4ate] H7ha N84 A7 AT AN e nEeFRA A

[12][13]]. 2012-31% A431e] H718H <Table 1>} o] w4
APE7E FAAAE <Fig 1>3 2o sPAz T3 #eiAde] woR Wrieith Wk Ave S44d0

39
o
Ash=d] 19719 AP 2=1) (Preparation & classification 7} & 459k §lv A2 vro] Alteitt AW &

Table 1. Risk calculation method

Risk Probability X Severity
O Measurement result Exposure criteria
. M t It(1~4Level x

(Exposure standard setting substance) casurement result( evel) (1~4Level)
2 No measurement result Amount used, Disperse(1day) » Exposure criteria

(Exposure standard setting substance) /volatility combination(1~4Level) (1~4Level)

@ N I\ .

(Ex o/sur: Cr:l;::;re]r\]n;ntesr;s;:i;he d Amount used, Disperse(1day) o R-Phrase, H Code

P /volatility combination(1~4Level) (1~4Level)

Substances)
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Table 2. Determine exposure level rating based on measurement result(Probability)

Level Contents
1 Less than 10% chemical exposure level
2 Chemical exposure levels 10%-50%
3 Exposure levels of chemicals 50%-100%
4 Chemical exposure level exceeded 100%

Table 3. Classification criteria for chemical exposure(Severity)

Exposure criteria

Level Contents Occurrence: Dust Occurrence: vapor
1 Skin or eye irritation 1~10mg/m’ less than 50~500ppm less than
2 One-time exposure risk 0.1~1mg/m’ less than 5~50ppm less than
3 Severe irritation and corrosion 0.01~0.1mg/m’ less than 0.5~5ppm less than
4 Very toxic to single exposure 0.01mg/m’ under 0.5ppm under

Table 4. Analysis of exposure risk assessment in the analysis centers of organizations for measuring the working

environment using CHARM

Institution name

Chemical name

Total

Appearance

C D

Liquid

solid

1-Bromopropane

v

2-Bromopropane

v

Copper

Lead

n-Butyl alcohol

Nickel

] [ m

Dimethylformamide

Manganese

<] =] e

Methyl alcohol

Benzene

|

BN S A AN AN AN AN

Iron oxide

SIS 1SS

Cyclohexanone

Ethyl benzene

<=

Hydrogen chloride

] ][]

Silver

<=

Titanium dioxide

< |«

Isopropyl alcohol

Carbon disulfide

<<

Tin

Nitric acid

<

Cadmium

Chromium

<]

Xylene

<<
el |

Toluene

][

Trichloroethylene

Phenol

Formaldehyde

Hexone

Sulfuric acid

Q[ = [P [ = | = [ L [ W [ D RO = [ = | B[ D [ = | = [ D | = [W2 [P [ [ W | = [ | D[ = | =

Total
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Table 5. Classification of special management materials (CMR) out of the chemicals used in the analysis centers
of organizations for measuring the working environment - Carcinogenic substances

Chemical name*

Division A B C ) E F G H 1 ] X Total
1A 0 3 1 0 0 0 3 0 1 0 3 11
1B 0 0 0 0 0 0 0 1 0 0 0 1
2 3 0 0 1 1 2 0 0 0 1 0 8

Total 3 3 1 1 1 2 3 1 1 1 3 20

* Chemical name: A: Lead, B: Nickel, C: Benzene, D: Cyclohexanone, E: Ethyl benzene, F: Titanium dioxide,
G: Cadmium, H: Trichloroethylene, I: Formaldehyde, J: Hexone, K: Sulfuric acid

Table 6. Classification of special management materials (CMR) out of the chemicals used in the analysis centers
of organizations for measuring the working environment - Mutagenic substances

Division Chemical name Total
1-Bromopropane | _2-Bromopropane | Lead | Dimethylformamide | Cadmium | Toluenc
1A 0 1 3 0 0 0 4
1B 1 0 0 2 0 0 3
2 0 0 0 0 3 5 8
Total 1 1 3 2 3 5 15
2.4 M £Z4 2| 7|F o] SHEd == PN EE2 F 2970 BHo] HAH
A Sz 7)Fe A AN A= ugte Re™, Toluene(57] 713, Sulfuric acid, Xylene,
2 49A 2 FRATG 9PA AxtAy 1, 2= AnE F Cadmium, Methyl alcohol, Nickel, Lead37] 7]¥hH<] &
Zzog A Feld AR 2 )4 kAR AnS 2EC] =F APl =2 2EE V)N H7He A
o) AlFeta & AER A Fgo] 7kse Aelelw, 9 & YERTh 2978 229 A2 A 197 24, 3
P4 AN 3, 45 4P Y SRz @4 41 A 1074 Sd2 sepEgin.
Hol A& VA a4 AE 2 A N AATE
Fasitt g4 AxAT 6, 8, 9% TUld 98 3.2 HASASTI | EMA A8 FEEH
o dAY A AABANIL A 22718 D@ o SHEEEd =&
A7} AAstelol 541, 9184 ANAT 12, 16S 5] 3.21 ast=d & weY(Carcinogenic) SZO
27t dgon S ow FPAQ QAR £F sigshs SEEelEd
7t AANCAE7E A Eolok sh12][13]. &4 Al A AH ST B ALEEte SR F
2HA3 3,49} 6, 8, 9= AAlle AFo] glod AYS g 24 #dets SHAE 542 <Table 5>%
A&sA N 9 AL ES AR sFo]of s}, 7ol Lead, Nickel, Benzene, Cyclohexanone, Ethyl
3 BAS FAstT Y ddEAot E3HEA benzene, Titanium dioxide, Cadmium, Trichloroethylene,
A =25E= Galolrte ek YA AN A3 A = Formaldehyde, Hexone, Sulfuric acid2] 117] &2 0] 3|
2 s ey PR A4t Fal= Aoz vehdtl w94 1AE Nickel, Benzene,
Cadmium, Formaldehyde, Sulfuric acid, 1B+
Trichloroethylene, 2+Lead, Cyclohexanone, Ethyl
3. Zda} benzene, Titanium dioxide, Hexone &% UFE}E
3.1 HUSIAZHI|Y BEMAMO| FISIER L 3.2.2 B2 & MAME HO|EY(Mutagenic)
= M ol sitsls SEmalEs
A92AEA1E B4 62l vkl CHARM  SRBASLIR BHAGNA AEE S T
(Chemical Hazard Risk Management)S o] && sjatz  AAAE Mool afdshs Saute]3dE <Table
A & 984 Hrlo] st B4 A3} <Table 4>} 7 6>¥}  Zo]l-Bromopropane, 2-Bromopropane, Lead,
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Table 7. Classification of special management materials (CMR) out of the chemicals used in the analysis centers

of organizations for measuring the working environment - Reproductive toxicants

L Chemical name
Division - - Total
Benzene Cadmium Trichloroethylene Phenol
1B 1 0 0 0 1
2 0 3 1 1 5
Total 1 3 1 1 6

Table 8. Present status of the level of exposure to chemicals in organizations for measuring the working environment

. Institution name
Chemical exposure level Ny B C D E F Total
1 8(88.9) 14(100.0) 14(100.0) 2(100.0) 12(100.0) 4(80.0) 54(96.4)
2 1(11.1) 0(.0) 0(.0) 0(.0) 0(.0) 1(20.0) 2(3.6)
Total 9(100.0) 14(100.0) 14(100.0) 2(100.0) 12(100.0) 5(100.0) 56(100.0)

Table 9. Harmfulness (Gravity) assessment of chemicals in organizations for measuring the working environment

- Solid (mg/m3)

. Chemical hazard(Gravity) - solid
Chemical hazard N B C D E F Total
1 0(.0) 2(20.0) 2(20.0) - 0(.0) 0(.0) 4(14.3)
2 0(.0) 2(20.0) 2(20.0) - 0(.0) 0(.0) 4(14.3)
3 0(.0) 2(20.0) 2(20.0) - 0(.0) 0(.0) 4(14.3)
4 1(100.0) 4(40.0) 4(40.0) - 6(100.0) 1(100.0) 16(57.1)
Total 1(100.0) 10(100.0) 10(100.0) - 6(100.0) 1(100.0) 28(100.0)

Table 10. Harmfulness (Gravity) assessment of chemicals in organizations for measuring the working environment

- Vapor (ppm)

. Chemical hazard(Gravity) - vapor
Chemical hazard N B C o) E F Total
1 1(14.3) 2(50.0) 2(50.0) 0(.0) 1(16.7) 1(25.0) 7(25.9)
2 0(.0) 0(.0) 0(.0) 1(50.0) 1(16.7) 0(.0) 2(7.4)
3 2(28.6) 0(.0) 0(.0) 0(.0) 0(.0) 2(50.0) 4(14.8)
4 4(57.1) 2(50.0) 2(50.0) 1(50.0) 4(66.7) 1(25.0) 14(51.9)
Total 7(100.0) 4(100.0) 4(100.0) 2(100.0) 6(100.0) 4(100.0) 27(100.0)
Dimethylformamide, Cadmium, Toluene2] 67 &2 o] 3| 3.3 ZASASFI|IE EMM A2 SEER
Fate Zow ueiygth AAAE HoldA 1AE o] g L& £Z= T™I}
2-Bromopropane, Lead, 1B + Dimethylformamide, 3.3.1 SI8I2Rl0| LEAZ =S5 Ty
1-Bromopropane, 2+= Cadmium?} Toluene &= YERS T} 28 AZA 7|7 Ao ARLsta 9l 8het
Aol ko] AYRAZY Wil A wBE 5
Al

3.23 SEtEE F YAS Y= E(Repro—toxic)oll

718 Al AL et
AR EE dFete SEdEEEE <Table 7>3%
Zo]Benzene, Cadmium, Trichloroethylene, Phenol®| 4
N =2o] sfdshs Aom yepth NS4S 1B

+ Benzene, 2+ Cadmium, Trichloroethylene, Phenol

e

L]'E]’M»L 2‘3?}3

3.3.2 st5tE R0 FM(SLHY) BTt

A EA 5G4 713 B A AMEstaL Qe ghekE
2] fraig %7 Ay FHgde] 1A £ <Table
9>9} o] 15F 14.3%, 257 14.3%, %‘T} 14.3%, 4
59 57.1%= LPEP“’“%, Ax =] 4§ <Table
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Table 11. Determination of risk estimation of the chemicals used in the analysis centers of organizations for
measuring the working environment
Risk calculation result Institution name
Risk Risk level A B C D E F Total
1, 2 Slight risk 1(11.1) 6(42.9) 6(42.9) 1(50.0) 2(16.7) 1(20.0) 17(30.4)
3, 4 Substantial risk 7(77.8) 8(57.1) 8(57.1) 1(50.0) 10(83.3) 3(60.0) 37(66.1)
68,9 Significant risk 1(11.1) 0(.0) 0(.0) 0(.0) 0(.0) 1(20.0) 2(3.6)
Total 9(100.0) 14(100.0) 14(100.0) 2(100.0) 12(100.0) 5(100.0) 56(100.0)

Table 12. Materials with estimated risks of the chemicals used in the analysis centers of organizations for measuring

the working environment

Chemical name

Risk

—_
[SS]

b
o~

Nl

Total

1-Bromopropane

2-Bromopropane

Copper

Lead

n-Butyl alcohol

Nickel

Dimethylformamide

Manganese

Methyl alcohol

Benzene

Iron oxide

Cyclohexanone

Ethyl benzene

Hydrogen chloride

Silver

Titanium dioxide

Isopropyl alcohol

Carbon disulfide

Tin

Nitric acid

Cadmium

Chromium

Xylene

Toluene

Trichloroethylene

Phenol

Formaldehyde

Hexone

Sulfuric acid

OO | O O ||| W |O|O|N|—|—|O|0|C|C|O|N|O|W|INIC|O|I—|O|C|o|O

=== =[N W|IN (|| —=|—= O (=D (N |W[|[D|W|(N|—|—

W= [N = =W [W [N —= =R R[N]= == W[ [W = W[N] —|—

Total

~

%)
3

NN OO0 |0|0|0|o|o|0|0|o|o|o|o|o|o|o|o|o|o |0 |0 |o|o|o|o|D|e

wn
N

10>} 2ol 153 25.9%, 255 7.4%, 360 14.8%, 4
S 51.9%= Ve

34 NUBASWIIT BAMO| AIG BElE
Mol glsamt
AARHZA7 B BRI A gl St

4

| tiste] =22 Falde) wel o 994 A
A3} <Table 11>3} 7o) YAA 1, 2+ 30.4%, 93
3, 4% 66.1%, 9134 6, 8, 9= 3.6%= LFEREoH,

ox, [

£ dehA
232 93] Jﬂ7]- Ades &

Rt BUB} EFRAANA =
<]

N
N
>
>
2
N
X,
e
)
Lo

A ek A3 Atel] st T =2 #
2o A¥dos Agah ety AARIET F
A 9184 6, 8,991 Tl AE, BARIE, CAM
O )\é )

ehto
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